pDNA concentration (10 μg/mL) and incubated for 2 h. The pH was re-adjusted to 7.4 after the incubation, and the fluorescence spectra of these solutions were collected in the same method.
Cell culture. LN-229 and MDA-MB-231 were maintained in DMEM supplemented with 10%
(v/v) heat-inactivated fetal bovine serum (FBS), 100 units mL-1 penicillin, and 100 μg mL-1 streptomycin. All cell cultures were maintained in 5% CO2 humidified environment at 37 °C.
Analyses of cellular uptake and endosomal escape. Cellular uptake of MDNP was studied using confocal laser scanning microscope (CLSM, Olympus, FV1000) and flow cytometry (Guava, easyCyte 8HT). Briefly, MDA-MB-231 cells were seeded at a density of 1×10 4 cells per well in a 35 mm confocal dish (Ф =15 mm) and incubated overnight for cell attachment.
The cells were then exposed to MDNP and SDNP containing 1 μg YOYO-1 labeled pDNA respectively, and then incubated in complete culture medium at different pH (pH 7.4 and pH 6.5, respectively) for 2 h. After the incubation, the cells were rinsed with ice-cold PBS and fixed with fresh 4% paraformaldehyde for 15 min at room temperature. The cells were further counterstained with DAPI for cell nucleus and rhodamine phalloidin for F-actin following the manufacturer's instructions. After the staining, the cells were observed using CLSM (Olympus, FV1000). The cellular uptake efficiency of MDNP and SDNP was also assessed using flow cytometry analysis. Briefly, MDA-MB-231 cells were seeded into 6-well plates at a density of 1×10 5 cells per well. After the overnight growth, cells were exposed to various nanoparticles containing 3 μg YOYO-1 labeled pDNA and incubated in complete culture medium at different pH (pH 7.4 and pH 6.5, respectively) for 2 h. After the trypsin digestion and centrifugation, the cells were collected, washed with cold PBS and fixed with fresh 4% paraformaldehyde for the flow cytometry analysis (Guava, easyCyte 8HT). All of these experiments were performed in triplicate. Fold changes for the expression levels of Pri-miR-524 were calculated using the comparative cycle threshold (CT) method (2-ΔΔCT).
Western blotting analysis. Western bolt was employed to measure the protein expression levels of Smad2, Hes1 and Tead1. Briefly, MDA-MB-231 and LN-229 cells were seeded into 6-well plates at a density of 1×10 5 cells/well and then treated as the previous description.
After the transfection, each group of cells was washed with PBS for three times and then solubilized in 1% Nonidet P-40 lysis buffer. Homogenates were clarified by centrifugation at 20000g for 15 min at 4 °C, and protein concentrations were determined with a BCA assay.
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Total protein lysates were separated by SDS-PAGE on 10% SDS acrylamide gels, which was then transferred to PVDF membranes (Millipore, USA). The membranes were incubated with primary antibodies against Hes1, Tead1 and Smad2 (1:1000 dilution; Santa Cruz Biotechnology, Santa Cruz, CA, USA) overnight, followed by incubating with an HRPconjugated secondary antibody (1:1000 dilution; Zhongshan Bio Corp, Beijing, China) for 1 h. GAPDH (1:1000 dilution; Santa Cruz Biotechnology) was set as a loading control.
In vitro cytotoxicity analysis. The cytotoxicity of PEI-PBA, mPEG 113 -b-PLys 100 /DMMA and mPEG 113 -b-PLys 100 /SA were determined using CCK-8 viability assay. Briefly, cells (MDA-MB-231 and LN-229) were seeded in 96-well plates at 5 ×10 3 cells per well and grown to 70-80% confluence, followed by replacing the culture medium with the fresh ones containing different polymers at varied concentrations (Fig. S3) for further 24 h incubation.
CCK-8 was mixed with DMEM at a volume ratio of 1/9 (freshly prepared) to achieve the CCK-8 working solution. After the incubation, the cells were rinsed using PBS buffer, IFN-α, interferon α; IL-6, interleukin 6; TNF-γ, tumor necrosis factor γ; NF-kB, nuclear factor kB. Data represent mean ± s.d. from six independent experiments (n = 6).
29 Figure S15 . The levels of IgE, IgM, IgG after the injection of MDNP. PBS was used as control. Data represent mean ± s.d. from six independent experiments (n = 6).
